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Abstract: 

PURPOSE: To obtain a material composed of a substrate and a polymer compound supported on the 
substrate and having a carbodiimide group, capable of easily immobilizing a biologically active 
substance and useful e.g. as immobilized enzyme, antibody or antigen or a diagnostic having 
immobilized nucleic acid. 

CONSTITUTION: This material for immobilizing a biologically active substance is produced by 
reacting a substrate consisting of a 96-hole microplate made of polystyrene with a diisocyanate 
compound such as 4,4'-dicyclohexylmethane diisocyanate and a diamine such as 1,4-diaminobutane, 
adding a solution of a polymer compound having a carbodiimide group and prepared by treating with 
a carbodiimidation catalyst such as 3-methyl-l-phenylphospholene-l-oxide and incubating the 
mixture at 60 deg.C for lhr. An aqueous solution of a biologically active substance such as enzyme, 
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hormone, antigen, antibody, hapten, peptide or DNA is poured into the well and treated at 37 deg.C 
for 2hr to immobilize the active substance to the material. 
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[WfflFM*4>*H] 

[mmu mut. mmtt-t\ztmztiit*/V7$i? 

[MM 2] #/W3H?>f S KSSrfl^fl:^*^ S 

[MM4] *Ari£*J4* K«**+5{t**d«, # 
2 &l_b 10 0 &LT<D^/u^^ * #i" 6 1> 
MM 1 3 vf Jx*>K:ettG>£tt4fcnK: 

[MM 5] #/utf?^-rs KSSr^Ti-^fk-a-*^, # 
T-firi* 1 o o o£*_h£>t><o-c&£MM 1 7?;3E4tf>Vvf 

[MM 6 1 */>^^>T^ K^SrW-f Zik&mK # 
^a^i oooo 0^T<Ofc<DX£>5fjtMl75S5c£> 

[mm 7] -77*^??, mrnmft*. & 

[MM 8] S^&UWlW±lcfil*$iifc*^J!?^ 

[MM 9] feW*»»c»tt«:4b|(as, ®6®X»:M£ 
^w^H5^-e*>SMM8lc|S^^^^^fl& 

[MM l 0 ] &««ftK:&H£&Mra^ g*3?. tfvu 

ffiJSu /^t^ -<:/^h\ 
h\ DNA, MDNA, RNA, ^^RNA"C$>6M 

[00 0 1] 
[0 0 0 2] 

^^pr £*>*>£) , »^ *y 



[0003] *:<Dtztb, m&®m&mi£4k'rz>m*<Dij 

1. ^r-y&, -<^Ktfe, r^Mim, aumiRic 

4>7 (1986) ]JR9 - 4 1 -<-^#fi8) 

2. ^^-^^"CH^i-a^ ( rsjfcteiMfj |4i 

3. ttaR^-caje-rs^jsfe ( r@^b^j 143- 

[0 0 0 4] X. OTfc-Ctt, 

i.5" mmz*nr—/i'm&G*tz>&mt3 L *- /^m^ 
<$t*\f—x&m&mwx/\'7 >r Kae-e-jcfcs&e (p. 

J- R. Day, P. S- Flora, J. E. Fox, M. R.Walker, B 
iochem. J., 278, 735-740 (1991)#J$) Q<D&bt£& 

m\zmi-Z>i&<nJj&:\ZH^X\^ SorenR. R, Mette R. 
L, Svend E. R, Anal. Biochem. , 198, 138-142 (199 
1), Jonathan N. K, Joseph L. W, Joseph P. D, Rache 
1 E. M, Mary C, Eugene L. B, Nucleic Acids Res. , 1 
5, 2891-2909 (1987), Allan J. M, Jeffrey R. B, Ter 
ence W. P, Biochem. J., 191, 276-279 (1990), J. A. 
Running, M. S. Ureda, Biotechnirues, 8, 276-279 
(1990)^l2^$ixT^5o ) 

nmmtmmicxvmm&wmmfe a sambrok, e. f. 

Fritsh, T. Maniatis, Molecular Cloning, Cold Sprin 
g Harbor Laboratory Press, Second Edition, page 2. 
109-2. 113 andpage 9. 36-9. 46) L-tcV . -*^?vzfu 
— h±lZtoW&m$l£Xmfe (C. C. N.Parry, A. D. 
B. Malcolm, Biochem. Soc. Trans., 17, 230-231 (198 

9)) t5^owf-citt5^»f>nt^ 

So 

[0 0 0 5] 

mm. it^m&izxzxmx^ wwx^jm^ 
bh3cn^j; ?te&mtom^titiz>&fr*)t)\ m 

m>A $ titz^mmm±^m^nmx^m tt m&tt z> 

[0 0 0 6] X, it^m&Xft, Mx-\Zy/V?/i>T/v*r 
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[0 0 0 7] »a»*lcw:. S«-^i»*tttgJC@ 

[0 0 0 9] 



[0 0 10] BP*>. te#^#A#i?>f 5 Kft*fc 
[0 0 1 1 ] 

[tei] 



R 9 C0 2 H 4- RN«C«NR -* R* C (=0) OC (NHR) =NR 



R' C (=0) OC (NHR) =NR -f- 

R" OH — R* C (=0) OR" + RNHCONHR 

R" NH 2 — R* C (=0) NHR" + RNHCONHR 

R ff C0 2 H R* C (=0) OC (=0) R" + RNHCONHR 



&Tzmfflk&tt J £&tix&v* mmcmmv, mm& 
mm\zm&$it5®zmB&)\zM^xn. jkku j ^t<. 
mm±mmx^^zt^mm^ft 9 z~x, *&m<D 

[ooi2] &y\z*jm*um\ztiLm-rz> 0 
[0013] *mwx&mt$nzmttkvxa. m&®> 
m&mm-rzttzxD&mbk i,x<n®ffl&%:fz'ti><ox 

*m&xR<>ftt&&\s<nz<Dtt75:<Dm.mmwft (o~ 

1 0 0t) -CH^fc^^CD. Zfy^^y^^ 

[0014] jE^^WJcri, 
7*7**??? ;*ysfi/>, #y;*^i^ 2Ky#— 



# y ^ K&t^r * y 

[0 0 15] ±ffi«tt^«t urn, 0tfxff> 

^y->^. ^ ?t4 

[0016] *«wc«ffl-ra*A#^ s 
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6 1 5 9 9#^aiCPI!^$ttTV^^rife^L. M. Alberi 
nob&Jjfe (J. Apph Polym. Sci. , 21, 190 (1990)) 
j£VM*$£§fl¥2-2 9 2 3 1 6^ilCi^$il-CV^5 

^ssfevic <£ o -c*Si6i-a r £ #-c# -5 # y 

[0017] ±^m^u-(y^T^—Ht^ti,x 
2, 2, 

6-h!Jl/^yv/7^h, 2, 

^/V^Vi/7^-K 4, 4* , 4" -h!J7x^V 

K ^t^fi/y-i, 6-^ys/r^ k ys? 
y^ym-F, ^cas^^-uv^^ 31=1/1/^ yv 

-1, 5-^>fy^7^- K 4, 4* -t*7x^l/y 
^yyr^-h, &7*=.A'**zs—4, 4' 
yyr^- K 3, 3' — s*y h^iy-4, 4' -t7 

x^U^yyT^-h, 3, 3' -77f/Vv?7x^ 
A-^^V-4, 4' — yv7^- K -fy^n^ 

[ooi8l _LiE# y #/i^y-f ^ 

5 K<0**S:ltJi: Lt^O^H-i^lHitSfc^y 

^y^-htum 7x^;wym-h, 
cavi'K y^s -hy/wym^-H, yy 

[0 0 1 9] X, MlcMtt£*t££ 
^Kt^&^lfc&Ji: UCttU -OH, -NH2, -CO 
OH. -SH. -NH7;^;«^t5f^M 1 

[0020] ±m^m^v-( y->r^—h<D^^-j-{ 

1 -7x^yV- 2 - ^^^ U>-- 1 - 
t^VK, 3 - ^ f 1 - 7x=/w- 2 - 

©J: 5K«tU ^H B ^^C 6 H 6 -N=C=N-C 6 H B 

CD J: 9 (FrederSk ftffW,~h(. ft&raQiT-¥J* 

deh, Chemical Reviews, 67, 117-135 (1967),&T/Andrew 




-l-^v'K, 1 —3c?-/U- 2 1 

[0 0 2 1] ±fB^y ^ K<0Ki£tt, iHMK 

«r^p>{c«t^^Ly L cy^^^v>jiS^ (»*) 

[0022] max/urn?* * vit&m. msMtevm 

63-172718 ^m&TfftfflVB 63-26412 
8-^^^|2^$tL^i:9^. ^*3firtl^sKy^^rV 

So 

[0 0 2 3] l^^^^ott, ^B^-C^ffi 
KJB5W-ft-&*tt, %<D&TW£2£A 
±1 0 O^T^/M^y-f ^ K^^LT^6fc<7)/6>£F 

[0 0 2 4] X, *»W-C#tffli-**^#^5 KJ«» 
^b^©5HP«S>l&B* UTfi> 1 0 0 0J£Lt-C& 

[0025] ft, fci*.**, tfria^a^y -ryi/r^- h 
k*. ^s^i o o o(c^^c^v>t>^t>#^-rs^. n 

T\ ^U7;^l/y % T^y ^-^rv'T/^^ru-v. ^y^ 

[0 0 2 6] -tX\ZWLWlstz£?\Z s ±fB#/l^y^ 
lit 2) 

(f^ T NHC (=N-C t H 6 ) 0C,H s 

Chemical Reviews, 8 
1, 599-606 (1981)#Jg) <DX\ ^^{i, r^i^i 
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10027] *%m<nm&to j g*mi£-i~z>itv><Dttm 
mmztt-fz^^mm&zmm i.xmn^tch<Dx^> 

X&&t!tbX^Xh£<. *<DttMftteMmttBimx3b 

[0029] mmmtt±\mu*^#i?<i z Yik&yo* 

[0 0 3 0] rcoj;p^bT#b^fc^:^60^^® 

&zmmvx. m*tef£&%)m*:®fe-rz>z. t&x$z> 

DNA, p^DNA, RN A x ^RNA^f^r 

[0031] ±w»w<oflra«*H*r*fc»©«- 

1 o ot:^^^^^^^^ tv\ 

[0032] z<o±5iz\*xftbtiit&mztiitm&te 

*>tf>T*£>SU *Y A/T^ir^f <Z):#IrT?J!£< ^feftTV^ 

mmt \*x<Dmm*<o&^mm&mttvx^Zo 
[oo3 3] w, aaprer*. ^t4^M<om^^tvs^ 

P 0e^«^:) tt^W-CfcSdS. Frederick Kurzer, K. 
Douraghi-Zadeh, Chemical Reviews, 67, 117-135 (19 

G7)im*i$fix^z>£5t^ it&m&kwmmm<on 
[0034] &Ttt&m&mmm\££*)mcmmcm 

[0 0 3 5] 

4, 4' -i^v-^n^^^/vy ^Vi^T y~>T*— h 1 
17. 9 g £ v-^ u^rvvW V M 2. 5g 



>vi&*M ^ Yik&m i o, 2 4 o 

0) £r#fc 0 ^Ol Og^O, ^^/-;H00ml 

[0036] x Ytt&omm 2 <D»5gW 

y s/r*.- h 2 . o g «r*^#^>f s wtttifc ( 3 - y 

^VW- 1 -yai^yi — 1 -t^v/ K) 
0. 2gt*l:»#lftT, 18Ot-C3 0^$ 

0, 1 9 0 0) &»fc 0 ^(Ol 0g^ 

^DP^yi00mll«U j&A'aKSMS 

[0 0 3 7] Kft«4MNE3C>W&tt 

2, 4-hyi/y^ym-h/2, 6-hy i/y 

y ->T*— hcoj^^ (^fjj^.= 8 0:20) 7 
8. 4gi:7i^KVv'r^Ml. 9gi:$rrh 
7^nnxfi/y6 15g^ *;*^>f 5Kfttti8 
(3— y^vi'- L - 7x=.;b*^*i/y-i-t^^ 
K) 0. 9 g £*K^i#K^,T> 7 5tt2 4^ 
#^#SV5 KflS-MW*3 (1^10, 2Sc 
5 0 0) 

[0038] *m&*j4 ^ Yit&mmmtnmfem 

4, 4* -^7i^^y^ym-H 1 2. 
6gt7x^y^-M 1. 9gi:^rh7t 
Kn77^9 2 2. 7 g^ *;^5KW 

(3— y ^vv— l -7x^;i/^7;^W'y- i -^*ris 
K) l. 2gt*i:ti»l^T, 7 5t-ei6^ 
■aA-tfiMS: Kfb£*Wg»4 (1^10, fK 
¥Wi2 3 0 0) £#fc 0 

[0 0 3 9] #/Vtff^ 5 K{k^4fe««5<0»3t^| 

m-^ h^y^/w^^y i/^7>f y->r^*- hzoog 
Yitmm o-y^/u- 1 

^^uy-l-^v^K) 14g$:li»T, 18 
0ttl2W®£:$l of y^T^—Y^^'rYy y 
^-A^vy uy^/v^^ 5 K (S^=3) 
^CV^-e, ftbMt* 5 K7 4. 6 g tl^6 
tf)#y (^>>xfi/y) ^y^^x-r/^6 3. 6 

0, 5 Ot-Cifi* 9 O g *«i>«r t*/WJJ?^ 5 

[0040] ^7/l-7K ^-f 5 Kft^lMStt 6 
4, 4* -^7x^;M ^ y->T^— h 1 6 2 g 

£<r t Ko77^8 8 6g^^/^^ ^ KYbifi 

^ (3 — y ^VP- 1 1 -^-^r'> 

K) 0. 3 3 g &&lcm9BMt« y777^^Tt7 

0. ftW^ril 3 0 0 0, 5SS 
%) ^#/c 0 
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[004 1] ^ Kfb-MtoffiR 7 £>$^#j 

m— t- h7^^;^^y i/y^yi/T^- h 7 0 0 g 
fctf/vtfi^ S KflMK (3 l ->^-/u* 

^i/y-i-^VK) l4g^Ii«T, 18 

f^yi/^A^H^^K (fi^=4) £#fc 0 
#knfc#/W?^>f S K5 0. 2gt2-^ 

fvvrsy^y — />8. 9g$r80tt24^M 

£itrfc&. p - h/l^v^/l^^^/W 8. 6g$r 

K«#«b»i«7 

1 6 0 0. jKU^— »fl[l 0lf%) 

[0042] s^r ^ ha^*** 8 <o»mm 
^fy^py^ y>>r^- h 2 o g ^ Kte 

ftfejft 1 - 7x^-2-^^uy- 1 

K) 0. 2g^#I^T, 18 0t^l8 

/wr^^2. 0 4 g£8 o^T*ii^ra&£i*rfc^ p 

-h;^>^yi^f^3. 7 2g£r#D;i. lB#f?H 
SiiSS^fc, ^mc^^TKl 2 0 g £rt**icjjfl*.* 
sK^-T S Kfc^«&jfc8 (^^fil 4 0 0. #y 

[0043] ^ Kfcfrmm 9 <Dmtm 

4, 4* -i/V^ a^S//i/^ ^ y^-f V hi 
17. 9gt ^ KikftWK ( 3 1 - 

y =c=./\s—2--fo*^Ul/— 1 -^^f->K) 1. 2g$r 

li#l^T, i8ot-e8Ws^$t, ^ym 
= 2. 4) nblxti*^i?>< % K 

7. 85gi:I^6^y O^v'^uy) =Z / 
j^/lszr.— f/1/5. 9 2g^l0 0 < Ct4 8BtFW^ 

=• Kf c-g-wesfc 9 (»^^fi 1300, sk y 

£l 0li%) «r^fc 0 

[0044] a/m^-f ^ k^^^m 1 0 (om^m 

4, 4' -i?'?*L=./u*#^i?'C yisT*— h 1 5 g k 

* wtmm (3 -m \-7zn~/v-2 

-^^^uy-l-t^^K) 0. Ig^fh7k Kd 
77yi45g^ lifiMT, 7 5tt*8W^ 

>f 5 K«iftte:fl:^*tt 1 0 O/K y u-^v-^uy) 

/^f^x-r;V9. 4 4gS:M, 7 5tt*4 8l^f| 

^ wt&vommi 0 

[004 5] jfr/M*^ 5 Kte£4feJ8»t 1 1 0»3g«l 

2, 4-hyi/>^y^-h/2, 

^y^-KO^ (^#1^-= 8 0 : 2 0) 1 



3. 9 g hx/vx^-i 5 h'itmm 1 -7 

x^/v^^i/y-i--t^>K) 0. ig^fh7t 

Ko77yi5 0g^ i^«Ts 7 5t-C8^fl 

W ym- h y 5 K 

t Kn^^n^y^MVit h y £i» 1 . 6 2 g £r 
(Ic^fiiooo, ^yv-Mio 

ss%) &#fc 0 

[0046] * wt&tmm 1 2 Ofi&til 

4, 4 ' -*J7zl~>V* ^y^f yixT*— h 2 4 g £ 

¥*WH=-fi4 00^!)xfi/y^y ^—^2 0 g £7" 
fc Kp77^4 4 0 g^Dx.^^i^fc 0 # 

t/y-i-t^r^K) 0. 2g$:M, Ii#IMT, 

7 5W4 8«mra&$«^ #>h*s?-y ^ Kfte4MMt 

12 (W^i5 3 0 0, ^yv-Mioii 
%) £#Ac 0 

[0 0 4 7] Juvif.yj 5 WbMMME l 3 <DWkW 
4, 4* p^^i//M ^ y h 5 

2. 4g<ti, 4-^r^;;^y8. 8 g ^fh7b 
KP77y6 2 0g(:M^^tt o m^. X/Utfi? 

l-^v-K) 0. Sg^ADx., ^#S^T. 7 5t: 

-C4 8«fW]WS$*, TJA^v^f 5 K^^f^l 3 

(WW13 7 0 0, tfV-r-mmi oit%) 4r 

[0 0 4 8] H*fe#J 1 

(1) Y^^D7 , l^-hJ:^DNA^y^-^| 

7r-^^^-M13mpl8(01ac' TW$S¥<F> 
^/VJ- $ u —~ y^-^-f hco^^^ 2 9 b a s e ^ril^ 
U DNA^i (MILLIPOREthM. Cyclone Plus DNA/ 
RNA Synthesizer) (Cj;^. ^T^>^BB?IJ^D N ASr 

T^^h (MILXIPORE^) S:ia^3&A/fc% ft. 

^KJIJ 1 

5' BGA GGA TCC CCG GGT ACC 
GAG CTC G A A TTC 3' 

[0 049] #y X^l^^£D9 tnzfys— Y 

<D^^;V^lK\Z.iJ)Vif^y4 % Kf^MlOO. lm 

1 triPx.. 6 Ott'l a.^<— h Uyto ^m/L^ 

Sr^y^/wr-^ifc^U 6 0^3 O^^Ufc 

^iJlOlOpmo l/mliSM^) 0. lmU 
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1 — 5) (^L, 3 7*10^2^0^1. 
tc 0 HJtftflK SS^zkO. 3 m IT* 5. 6 

[0 0 5 0] (2) &m 

i£, 3%BSA^M (3% Bovine Serum Albumin (BSA) 
/0.2M NaCl/OlMTris HC1, 0. 05% Triton-X-100) 0. 2 
ml^M, 3 7t*C3 0^>^a^hU: o BS 

^7r^3yi/a^-^i (125pg/ml Streptavi 
din-Alkaline Phosphatase conjugate (CLONTECHjlSD /0. 
2M Tris HC1, 0. 05% Triton-X-100) 0. lml^E 

x., sa-c3 o*m>-*^-<— b ufco ov>r% m&m 

1 (0. 2M NaCl/0. 1M TrisHCl, 0.05% Triton-X-100) 
0. 3ml"C10^o3lEl^U Mt-. &*N&2 

(0. 1M NaCl/0. 1M Tris HC1, pH9. 5/50ml MgCl 2 ) 0 . 
3m 1 "CI [HjSfc*£L£:^ ^Wfefli (lmg p-Nitropheny 
lphosphate di sodium salt hexahydrate/O. lMNaCl/0. 1M 

Tris HC1, pH9.5/50ml MgCl 2 ) 0. 1 m 1 M 

i \^-t 0 
[0051] mmm 2 

(1) *r<< t>_h^co;* h u^hrif^r/u 

y 7fuy|<D9 6 jA:-^ ^ a y ho 7c 
(iW#-*§-6~ 1 0) icjj/utf&j * wk&b&m 1 <£> 

0. lrallrM, 6 0t;Tl»y^^^M 

v^yr/^ !) 7^-^77 ^-^ay^^- h^i (12 

5pg/ml Streptavi din-Alkaline Phosphatase conjugate 
(CL0NTECH120/0.2M Tris HC1, 0.05% Triton-X-100) 
0. lml$:M, 3 7^3 0^^^^ 

[0052] (2) t*m 

fo&mi (0.2M NaCl/0. 1M Tris HC1, 0.05% Triton-X- 
100) 0. 3 m 1 -CI 0 $H*o 3 laiaa£ U ^i-v 
^2 (0. 1M NaCl/0. 1M Tris HC1, pH9. 5/50mlMgCl 2 ) 
0. 3m 1 "CI Hiac»Lfc#K ( (lmg p-Nitr 

ophenylphosphate disodium salt hexahydrate/0. 1M Na 
Cl/0. 1M Tris HC1, pH9. 5/50ml MgCl 2 ) 0. 1ml Sr*P 
;t. M-C 2 «rBB*feSJtS 2B*WfiiS«. 

0^^^2tc^i- e 
[0 0 5 3] £ffift|3 
S^i tTO/K!) ^ n/U- h (SUMILO 



N ELISAffi 9 6 FZfl htype C ^ 7 4 htt 

««e5, 7, 8, 9£/flv\ llifem *l^«<o*»**f 
ofc 0 a&fc*:^ i 1-^1% 

[0 0 54] mMM 4 

tc 0 i i-^-To 
[0055] mmm 5 

«l£**LfcW ^a:/^ MCO. 0 1MWHEP 
ES (pH7. 0) ^LtACTH^fKt!) 
^ (^y>/a7W (lmg/ml) O. 2 

ml^ftU WKSrfcT. 
/^"C@<^^. T^i^ATCH^f Kt !) ^v-^ 

(1 0%BSAlrttf0. OlM^HEPES, pH 
7. 0) 0. 2ml^!)x;Hl^U 3 7^3 05) 
£/&£-£fc 0 ?^/W^?££:^T. 0. OlM^HEP 
ES (pH7. 0) 0. 2ml^U Sfc*£Lfc 0 Z. 
CO^^rSlHl^^iSb^o ^[ACTHv^IgG (C 
YMBUS/^tt^xy^ U?7^ KHJJL lmg/ 
m 1 co 5 0%^i;irn— £r 0 . 01MC0HEP 

RS (pH7. 0) -CI 0 om\C$r%l{,tcmmo. lm 

l^r^x/WlMU ^M~C3 0#&&£it/cra&&, 
^#?£3tT, O. 01M(DHEPES (pH7. 0) 

o. 2mi^u m&i.it 0 z<D&ft&3\E\m*)m 

Lfco #C*v£;* I gGt^I gG-7;^y y*7s-7y 
^-f ny^y- h (Kirkegaaer &; Perr^tf^ h U 
—tt*L lmg/ml(D50%^ytn-^I) £ 

0. 0 1MCOHEPES (pH7. 0t*1 0 0 0§» 
^Lfc*g?&0. 0 1ml$:M, t^T3 0^^ 
fco W^TO. 0 1MCOHEPES (pH 

7. 0) 0. 2m 1 £#&U5fc#Lfc: 0 C<D«kffr£:3[S 

(pH 1 0. 0) , 5mMMg C 1 2 . 5 mMp -~ 
bvy^—sisV >M2-rbV t?J±) 0. OlmlSraP 
x., 3 0nCT?l«FffiRJ5S$-frfc. 0. lNakK-J-MJ* 

*fr"C4 0 5nm©KiR««rai«tfco HW&0>#f1s«:5 
fUcD?^ (f*£f#-^'l ~5) -Ctfofc 0 ^m^ltc 

[0056] mmm e 

^^-U-Vt*— X [Poly(styrene-2% divinyl benzen 
e), 200-400mesh] 5 g ^ hMfc^#>^^ 

1,2.3.4.6.10.11,12,13 co^r^^e 
(THFT?10«*3R) 10 0mliC3 0^m^bfc 
^. 6 0tT3B$f«U *^^$K{kd*M 
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jfci // g/i om i \z3 7X;-V2#fmmm&, fc?-X£r 

^3ml|:M, 2««to4 0 5nm©P« 

■to 

[0057] mmm i 

T;V* y 7*7s7y 9~ V «3m 1 «C 

u ^©tK5 o om i -eft*, ^hu^hrf 

i3mli:M, 2«(0»4 0 5nm« 

i-o 

[oo58] mmm s 

(1) PET7^/UA±^DNAty ^-^i^ 
#y x.^Ul/'rU?? U™ h (PET) 7^;^lc 

6, 10-13^0. 

ttft (^Sfi^J lOlOOpmol/ml 

3 h^n 7 Kb, ffla-Cl 05>KIH^Ufc. 
[0 0 5 9] (2) 
l&ftte, CLONTECHttcoGENE-TECT Detection SystemSrJ!! 
l\ t&fcte, -^Detection Protocol (C^ofc 0 £ATl£ 

(a) -fvy^sf 
^-^ ] Jy<iy^\CDNAm^.7^/UJ^^:Ati. 3%BS 

(b) ^ hu^hrtrv?^r/w^y 7*x7r*~ 

(c) 

mftifc 1 (0. 2M NaCl/0. 1M Tris HC1, 0. 05% Triton-X- 
100) CD 2 m 1 "CI 0^^O3lHj^c^-r5o 
(d) /<y77-«» 



2 (0. 1M NaCl/0. 1M Tris HC1, pH9. 5/50ml MgCl 
2 ) W2ml-Cl [Hl©^-r5o 
(e) m&Mft 

(2fc*IM&2 (0. 1M NaCl/0. 1M Tris HC1, pH9. 5 
/50ml MgCl 2 ) ©lml+BCI P&& (50mg 5-Bromo- 
4-chloro-3-indolylphosphate/900ml Dimethylformamid 
e) 3. 2m 1+NBTi (50mg Nitro Blue Tetrazoli 
um/1.8ml 70%methanol) 6. 4 u 1 ) lml^jJOx, ^ 

(f) 

jj£jP:£ric 2 Jc^-fo 
[0 0 6 0] Hm^lJ 9 

(1) PETJb— co* M//F7fi;yr;^U^^7 

llffiffll 3 <b S Wk&tofflfc 1 - 

4, 6. 10-13^lLfc7^/VAI^ ^hl//h 

T hre^^r A'* y 7 r £ a ^» r-*£?& 

(125pg/ml Streptavidin-Alkaline Phosphatase conju 
gate (CL0NTECHW0. 2M Tris HC1, 0.05% Triton-X-10 

0) tHAstiVJ 5 wk&fa-eWLmi-^j/v&t&m 

h<5o^a ;/hU ^Mt 1 0 5>^©^bfCo 
[0 0 6 1] (2) *£tti 
(a) 

Sfc^f&l (0.2M NaCl/0. 1M Tris HC1, 0.05% Triton-X- 
100) <D 2 m 1 "C 1 0^0 3 0Sfc#Lfc o 

(b) ^y7r-» 

2 (0. 1M NaCl/0. 1M Tris HC1, pH9. 5/50ml MgCl 
2 ) CO 2 m 1 -C 1 ©@^LfCo 

(c) «fi«f^ 

mWmm (&&m2 (0. 1M NaCl/0. 1M Tris HC1, pH9. 5 
/50ml MgCl 2 ) <D 1 m 1 + B C I Pt&%& (50mg 5-Bromo- 
4-chloro-3-indolylphosphate/900ml Dimethylformamid 
e) 3. 2 /x 1 + NB (50mg Nitro Blue Tetrazoli 
um/1.8ml 70%ethanol) 6. 4 u \ ) lml^M, ^ 

mo mm -e 3 ra*fisjts £itfc 0 

(d) HA 

[0 0 6 2] ^ifctfl 1 0 

(1) ^/^Xji^-CODNA^-y rf-^— (Omfe 

6, 10-13OTU ^^3^ 
^CO^JCJ: 9 DNA^l^Lfc, 
(2) 

^^3i^6O^{C«t0@^DNA^tJbUfc o 

2 {£^-r o 

[0 0 6 3] 1 1 

(1) #7*1l^ <D* Y\s-7YT\fi»T;V*>\) &x 7 

mmms tmm<o^m^77.mm\c 1 o%#/u^v^ 
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(2) mm 

£§5 2 ic^-Ta 

[0 0 64] 1 2 

(1) ^±^ODNAty^-©@^ 

nifeffi 3 <t mk<oij&vm&&mz- 1 o s 

Kfl^toStt 1 ~ 4 . 6, 10-13t«BU ^JSfll 
(2) 

«K«3tl5l«©*«felc < tOW*DNA**WU*:. 
2 (c^i~ 0 

[00 6 5] Hi£#J 1 3 

(i) fflgJb^c)* h^hTW^T/u*}) ar^yy 

Kfb^^i-4, io-i3Sr««u mmm 

7y#— ^yi;^- h£@5£Lfc 0 
(2) 

2 

[0066] ft, ±mmmms^i 3Mov>t, 

£#±<0««5C*£»£ Ufc £ r 0 . 5 <- 1 m mfi 
2100cm-l #jft<0*yWaK^W ^ K^4#W<£>Sfcl|X>^ 

[00 6 7] H*£#J 1 4 

(WhatmairffcSL 6i#^4 2) Sr^/Utf^ ^ K 
1 , 2, 3, 4, 6, 11, 10, 12, 13 cD^r 
(THFf2 0MH) OfMfflMlUfcSL 6 

one, 3 0 5>PQttiftU */^^U*ft^I61 

£#fco r<Z>6*ttfc, H^3 tl^tR^ifetCiDDN 
A&H£U ^U. 2 
[00 6 8] mi&M 1 5 

*U 2 fc^fo 

[00 6 9] ^ffiftf 1 6 

SO. 7 nm) teU^if^M^ Kfl:-&*»«1, 2, 

3, 4, 6,10,11,12,1 3cD^r^ (THF 
t2 0MI5) 1 O^fltatfct, 6 0tt3 0^ 



yf f a V^rMolecular Cloning 9. 31-9. 51 (Molecul 
ar Cloning, a laboratory manual second edition, co 
Id Spring Harbor Laboratory press 1989) tCt^oTf? 

[0 0 7 0] WSM*»tt. DNA^fv^- (mm 
ifrftiiSL DNA MW Satndard Markers, X -Hind III Diges 

t) ug^i %ntfu-^^/umm.^mx^m x^tzM 

-C, X DNA (^gig&SL bacteriophage XcJ 857 S 
am7 NAs) £rJ£Ul> STRATAGENE#JJl, Random primerBri 
otinylation Kit&flH ^TtfMK Ltz b*tfWt^D — 7 
0. 5 n gSr/M^y ^Xlt ft, h7^7 7 - 

d > U >{CtT^tt T V ^ U V M£t £ U ^ ft 

^TLfCo tfcmte. STRATAGENE|±®[, Flash 

(SftiftW Detection Systemic J: »9 ^Tofc 0 ^t<Df^ 

[0 0 7 1] It^J 1-15 

^ K^^^^^^ftfe«#^H^Jl~l 

[0 0 7 2] lt^l7 mmmz£ZT>fiA<Dlkm) 

3mpl8(Dl ac' Z^^CD 
v;^^D-=ym hco^^^ 2 9 b a s e £r»£ 
b, DNA^i (MILLIPOREltMs Cyclone Plus DNA/ 
RNA Synthsizer) IC<fc9, £JlTcOJ^^E^IJcODN A£r^ 
I&Vtc 0 ^O^^DNA(7) 3 ' 5fc»^fb 2#@<Dga^iJco 

etfy7^-^7^/W7 h (MILLIPOREtfc^) 

$r, 5' 5fc«gtCHt, 7^!J^- (MILLIPORE^tM) 

BtT^yy^Ht h 2N--e,Tt/- 0 

5* H2N-GAG GAT CCC CGG GTA 

CCG AG C TCG A AT T B C 3 ' 
[0 0 7 3] stfy ^^l^VJK^-r^n^U— h (SUMILO 
N ELISA^96F^U— hType A ^ Mt», 

^ffiiiT^/S) co5 5t{c2%^/U'^>'VT/V7 :f t: K (M 
^SS«K^^—K) *fS K/P 
BSftlWK (pH7. 4) OSrO. lml^jl 

b, ^ta-e2P#PB^gufc 0 tK-C2[hi^^, r^yy 
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#-5§-l~5) i£#&U 3 7tT2^f«U 0 



[0 0 7 4] 
[1*1] 











®bfc& (Ab a. ) 






1 


1 


PS» 


DNA 


4 4. 1 
±0. 7 


0.4 9 
±0. 0 4 


2 


1 






1 0. 9* 1 
±0. 9 


0. 6 7* a 

±0. o a 


3 


5, 7-9 




DNA 


3 0. 7 
±0. 5 


0. 4 9 
±0. 0 2 


4 


5, 7-9 






1 0. 6 
±0. 4 


0. 6 2 
±0. 07 


5 


1 


PS54 




5. 07 
±0. 03 


0.9 7 
±0.0 3 


6 


1-4, 6, 
10-13 


psta^-x 


DNA 


1 00 


1. 5 


7 


1 — 4, 6, 
1 0-1 3 






5 5.5 


0. 5 


1 7 




PS» 


DNA 




2.6 1 
±1.36 



[*2] 



*l*fe*fi-f* *2 «& 



item 
















8 


1-4 F 6, 
10 — 13 


PET7<f A'A 


DNA 


O 


X 


9 


1-4, 6, 
10-13 


FET7<f *A 




o 


X 


1 0 


1-4, 6, 
10-13 




DNA 


o 


X 


1 1 


1-4, 6, 
10-13 






o 


X 


1 2 


1-4, 6, 
10-13 


*§& 


DNA 


o 


X 


1 3 


1-4, 6, 
10-13 






o 


X 


1 4 


1—4, 6. 
10-13 


she 


DNA 


o 


X 


1 5 


1~4, 6, 
10-13 






o 


X 







[0 0 7 5] 
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[HWB] ¥^6^8^ 2 3 9 
[4HB*BE 1 ] 

miEtt&%n&] 0004 

[0 0 04] X, «Bft-Cfl, 

1.5* /^m^-r^mmt^— a** 

(P. J. R. Day, P. S. Flora, J. E. 
Fox, M. R.Walker, Biochem. 
J. , 278, 735-740 (1991) #18) m<D 

(ft, r£D^iCMi-^>ffe^^fe^-OV^r^ Sore 
n R. R, Me t t e R. L, Svend E . 
R, Anal. Biochem., 198, 138-1 
42 (1991), Jonathan N. K, Jos 
eph L. W, Joseph P. D, Rachel 
E. M, Mary C, EugeneL. B, Nuc 
leic Acids Res., 1 5,2 8 9 1 — 
2909 (1987), Al lan J. M, Jeff 
rey R. B, Terence W. P , B i o c h e 
m. J. , 191, 276-279 (1990) J. 
A, Running, M. S. Ureda, Biote 
chnirues, 8, 276-279 (1 9 90) « 

r^StM9lCj:0m&a*B£ (J- Sambro 
k, E. F. Fritsh, T. Maniatis,M 
olecular Cloning, Cold Spr 
ing Harbor Laboratory Pre 
ss, Second Edition, page 2. 
109 — 2. 113 and page9. 36 — 9. 

4 6) tv^u—v ^mmmm&^xm 

£ (G. C. N. Parry, A. D. B. Malco 
1m, Biochem. Soc. Trans. , 17, 
2 3 0-2 3 1 (1 9 8 9) ) 

miEtt&ZB&] 00 6 0 
[*tiEF*92§] 

[0060] 9 

(1) PETl^ h WZ/Tfri} 
4, 6, 1 0 — 1 3 ^r^SUfc^^^At^ xh^zfY 



(1 2 5 p g /m 1 Streptavidin— Al 
kaline Phosphatase conjug 
ate (CLONTECHS/0. 2MT r i s HC 
1, 0. 05% Triton-X-100) &r>&/U2# 

»yhU ^la-cio^d^ufco 

[WjE*t*JSB£l 0 0 6 2 

[*jE*«fe] 

MTjEA*] 

10 0 6 2] Hffiftl 1 0 

(1) ^7^_h^DNA^D ^-v— COH^ 

^^1-4, 6, 10-13Srt8U 3S*M!I_8£ 
(2) 

HJfe0iJ_8 t^O^JCj;»)@^DNAS:«imUfco fcr 
[¥^JE4] 

miE*mi%a&] oo63 
[oo63] mmm 1 1 

(1) #5*±^<DX YuzfYTW^Tfr1i9 

HJfe^8_^f^^^T^7^^ffii-l 0%^7^^-T 
S Yit^mmWL 1-46. 10-13 £*«U ^Jfefcl 

_9i i^^co^&ic i o^h^hr e^yr;^ y 

(2) ftffi 

2 

[#^«jE5] 
[ffijE^S^] 
[ttlE^fe^H*] 0 0 6 4 

[0 0 6 4] HJ£#J 1 2 

(1) ^±^DNA^y^-(D@)| 

K^«we«i-4, 10-13OTU Hjtefy 

_8 £ P«<&#8rU: i^DNA^Lfco 
(2) 
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[MiE^JSS^] 00 6 5 
M*jE;#afc] ^JE 

[00 6 5] ^Jfefcl 1 3 



KfcMW**l~4, 6. 10-13«U 
(2) ftffi 
2 \^i~ Q 



lUfcbB] ¥-&7Gf8M 2 3 0 

MftiE*t*9(B4] 0005 

[4£iEl*l^] 
[0 0 0 5] 

[«iIE2] 

[M3E*t&^I£] 0 0 15 

[0 0 15] ±K»t0>»RJ: LTfcfc, #l;tf*. ^^/w 
j/K ^s^*, 3B?&7* — A, 81. Sft. 

[¥«*IjE3] 

[4KEWk«g«] 0 0 19 
[MjE^Sx] £3E 

[0019] Sfitc«*$;h,sr 



^#^^y^T^-h2^eyU't(ORj^{cJ:o 

MjE«t*«g«] 0 0 5 2 

[0 0 5 2] (2) 1&£jb 
}5fc#f& 1 (0. 2M NaCl/0. 1M Tris 
HC1, 0. 05%Tr iton-X-100) 0. 3 
ml -CI 0#<5o3lHiatf£U MlC. ifeff«2 (0. 1 
M NaCl/0. 1M Tris HC1, pH9. 
5/50mlMgCl 2 ) 0. 3ra 1 fllil^tf: 
t£> SMJlmg p-N itrophenylp 
hosphate disodium salt he 
xahydrate/0. lMNaCl/0. 1M T 
ris HC1, pH9. 5/50ml MgCl 2 ) 
0. lml^M, SB"? 2mfflft&RJ&&1ttilo 2m 

mmm&, &v=Mzi\,^xmn\z£z>ft&mfe&n? 

[«HijE5l 
[«jE*I*#«£] 
WjE^S«] 0 0 7 2 

[0 0 7 2]lt^l7 SDN ACDl&ffl) 

7;-^^M13mpl801ac' Z^#c^0> 
-*7l^*n — bCD^^e>2 9 b a s e £r»£ 

U DNA^i (MI LL I POREtt$2i. Cy c 1 
o n e P 1 u s DNA/RNA Synthsize 
r) K<fc?K i^Toara©DNAmUfc. :0 
^DNA(D3' ^^P>2#g(Oga^JC0^^«, 51 
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xyx/lsT^yj b (MI LL I PORElt$!D 

5* 5f3»tcra:, T^y}) (MI LL I PORElt 



m&mm 2 

5' h^N-GAG GAT CCC CGG GTA 

C CG AG C TCG A AT TBC 3* 



(72) mmm Mm 

mtt&ttmwr#*T 1-18-1 0 m 

M&&&*LmMm#m*T 1 -is- 1 



<72)«93# ft* 

<72)i8W# *a# ^ 

m^«jescKiff*#*i»r 1-18-1 0 ft 
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